Higher Maths - R1.1 Polynomials - Revision 


This revision pack covers the skills at Unit Assessment and exam level for Polynomials and Quadratics so 
you can evaluate your learning of this outcome. It is important that you prepare for Unit Assessments but 
you should also remember that the final exam is considerably more challenging, thus practice of exam 
content throughout the course is essential for success. The SQA does not currently allow for the creation 
of practice assessments that mirror the real assessments so you should make sure your knowledge covers 
the sub skills listed below in order to achieve success in assessments as these revision packs may not 
cover every possible question that could arise in an assessment. 


Topic 

Unit 

Sub skills 

Questions 



♦ Factorising a cubic polynomial expression with unitary x 3 coefficient 

1 - 3 



> Factorising a cubic or quartic polynomial expression with a non-unitary coefficient of the 
highest power 

4 

Polynomials 

Solving 


Solving polynomial equations: 

♦ Cubic with unitary x 3 coefficient 

5 - 6 

RC1.1 

Solving polynomial equations: 

> Cubic or quartic with non-unitary coefficient of the highest power 

7 - 9 

algebraic 

equations 


Discriminant: 

♦ Given the nature of the roots of an equation, use the discriminant to find an unknown 

10 - 11 



Discriminant: 

> Solve quadratic inequalities, ax 2 + bx + C > 0 or (< 0 ) 

12 - 14 



Intersection: 

> Finding the coordinates of the point(s) of intersection of a straight line and a curve or of 
two curves 

9 


When attempting a question, this key will give you additional important information. 


Key 

Note 

♦ 

Question is at unit assessment level, a similar question could appear in a unit assessment or an 
exam. 

> 

Question is at exam level, a question of similar difficulty will only appear in an exam. 

# 

The question includes a reasoning element and typically makes a question more challenging. 

Both the Unit Assessment and exam will have reasoning questions. 

* 

If a star is placed beside one of the above symbols that indicates the question involves sub skills 
from previously learned topics. If you struggle with this question you should go back and review 
that topic, reference to the topic will be in the marking scheme. 

NC 

Question should be completed without a calculator. 

C 

Question should be completed with a calculator. 


Questions in this pack will be ordered by sub skill and typically will start off easier within that subskill 
and then get more challenging. Some questions may also cover several sub skills from this outcome or 
even include sub skills from previously learned topics (denoted with a *). Questions are gathered from 
multiple sources including ones we have created and from past papers. Extra challenge questions are for 
extension and are not essential for either Unit Assessment or exam preparation. 
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FORMULAE LIST 


Circle: 

The equation x +y 2 + 2gx + 2fy + c = 0 represents a circle centre (- g, -/) and radius 

A 2 + / 2 -<- 

The equation ( x-af +(y-bf =r 2 represents a circle centre {a, b) and radius r . 


Scalar Product: a.b= a b cos 6 , where 0 is the angle between a and b 



f 


f ' 

or a.b = a 1 b l + a 2 b 7 + a 3 b 3 where a = 

a. 

and b = 

b 2 


l fl 3 J 


l b 3, 


Trigonometric formulae: sin(A±5) = sin A cos B ± cos A sin B 

cos(A ± B) = cos A cos 5 + sin Asin B 
sin 2A = 2 sin A cos A 
cos 2A = cos 2 A - sin 2 A 
= 2cos 2 A-1 
= 1 - 2 sin 2 A 


Table of standard derivatives: 


fi X ) 

f W 

sin ax 

cos ax 

acosax 

- a sin ax 


Table of standard integrals: 


/M 

J f(x)dx 

sin ax 

- —cos ax + C 


a 

cos ax 

— sin ax + C 


a 
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Q 

Questions 

Marks 

1 

♦ 

NC 

( a ) Show that (x-2) is a factor of x 3 -4x 2 +x + 6 

3 


(b) Hence factorise x 3 -4x 2 +x + 6 fully 

2 

2 

♦ 

NC 

(°) Show that (x + l) is a factor of x 3 -13x-12 

3 


(b) Hence factorise x 3 -13x-12 fully 

2 

3 

Express x 3 -x 2 +3x + 2 in the form (x - 'l)Q(x) + R where Q(x ) is the quotient and R 


♦ 

NC 

is the remainder. 

3 

4 

Express 2x 3 +9x 2 +6x-2 in the form (2x + l)<2(x) + R where Q(x ) is the quotient and 


> 

NC 

R is the remainder. 

4 

5 

♦ 

NC 

(°) Show that (x + 2) is a factor of x 3 -19x-30 

3 


(b) Hence solve x 3 -1 9x - 30 = 0 

3 

6 

♦ 

NC 

(°) Show that x = -1 is a root of x 3 - x 2 - 5x - 3 = 0 

3 


(b) Hence or otherwise find the other roots 

( c ) One of the turning points of the graph of /(x) = x 3 -x 2 -5x-3 lies on the x- 

3 


axis. Write down the coordinate of this point. 

1 

7 

> 

NC 

(°) Given that (x + 2) is a factor of 2x 3 + x 2 + kx + 2 , find the value of k . 

3 


(b) Hence solve the equation 2x 3 +x 2 +kx + 2 = 0 when k takes this value. 

3 

8 

> 

Given that (x-2) and (x + 3) are factors of /(x) = 3x 3 +2x 2 +cx + <r/. 


NC 

Find the values of c and d . 

5 
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9 

> 

NC 

Find the coordinates of intersection of the line y = 2x + 1 and the curve 

y = 2x 3 + 3x 2 - 9x - 5 

6 

10 

For what values of k does the equation x 2 -5x + k + 6 = 0 have equal roots? 


♦ 

NC 

3 

11 

For what values of p does the equation px 2 -2x-5 = 0 have non-real roots? 


♦ 

NC 

3 

12 

Solve these quadratic inequalities 


> 

NC 

(°) x 2 - 2x -15 > 0 

2 


(b) 2.x 1 - 5x < 3 

2 


( c ) 8x-3x 2 < 3 

2 

13 

For what values of p does the equation x 2 +3x = -p(p + x + 3) have-real roots? 


> 

NC 

6 

14 

Show that the equation (1 -2 k)x 2 -5 kx-2k = 0 has real roots for all integer values of 


> 


5 

NC 

K . 



[END OF REVISION QUESTIONS] 

[Go to next page for the Marking Scheme] 
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Where suitable, you should always follow through an error as you may still gain partial credit. If you are 
unsure how to do this ask your teacher. 


Q Marking Scheme 


1 

♦ 

NC 

(a) 

• 1 

Start synthetic division 

• 1 

2 

1 

-4 1 

6 



• 2 

Finish synthetic division 

.2 

2 

1 

-4 1 

6 








2 -4 

6 







1 

-2 -3 

0 



• 3 

Make statement 

.3 

Reminder is 0 therefore (x-2) 

is a 






factor of x 3 - 

4x 2 +x + 6 



(b) 

. 4 

Interpret synthetic division 

.4 

(x- 2)(x 2 - 2x 

- 3 ) 




.5 

Fully factorise 

• 5 

(x - 2)(x + l)(x 

- 3 ) 




Notes: 

1. 

2 

♦ 

NC 

(a) 


Start synthetic division 

• 1 

-1 

1 

0 -13 

-12 



• 2 

Finish synthetic division 

.2 

-1 

1 

0 -13 

-12 








-1 1 

12 







1 

-1 -12 

0 



.3 

Make statement 

.3 

Reminder is 0 therefore (x + l) 

is a 






factor of x 3 - 

13x-12 



(b) 

• 4 

Interpret synthetic division 

.4 

(x +1 )(x 

2 -X- 

12) 




• 5 

Fully factorise 

• 5 

(x + l)(x + 3)(x 

- 4 ) 




Notes: 

1. 
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Start synthetic division 


Finish synthetic division 


State answer 



Notes: 

1 . 


1 Start synthetic division 


Finish synthetic division 


Interpret synthetic division 


State answer 



Start synthetic division 

Finish synthetic division 

Make statement 

Interpret synthetic division 

Fully factorise 
State solution 


x 3 - x 2 


1 

-1 

3 2 

1 

-1 

3 2 


1 

0 3 

1 

0 

3 | 5 

+ 3 x + 2 

= (x 

- 2 )( x 2 + 3)+5 


-Vi I 2 9 6 -2 


2 

9 

6 

-2 


-1 

-4 

-1 

2 

8 

2 

-3 


2x 3 + 9x 2 + 6x-2 


= \ x + — 


-l(2x 2 +8x + 2)-3 


2x 3 + 9x 2 + 6x - 2 
= (2x + l)(x 2 +4x + l)-3 


1 

0 

-19 

-30 

1 

0 

-19 

-30 


-2 

4 

30 

1 

-2 

-15 

0 


Reminder is 0 therefore (x + 2) is a 
factor of x 3 - 4x 2 + x + 6 

(x + 2)(x 2 -2x-15)= 0 stated 
explicitly 

(x + 2)(x + 3)(x - 5) = 0 
x = -2,-3,5 
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(a) I • 1 Start synthetic division 


Finish synthetic division 

Make statement 

Interpret synthetic division 

Fully factorise 
State solution 
State coordinate 



1 

-1 

-5 

-3 

1 

-1 

-5 

-3 


-1 

2 

3 

1 

-2 

-3 

0 


Reminder is 0 therefore x = -1 is a 
factor of x 3 - x 2 - 5x -3 = 0 

(x + l)(x 2 - 2x - 3) = 0 stated 
explicitly 

(x + l)(x + l)(x - 3) = 0 
x = —1, 3 
(- 1 , 0 ) 



Start synthetic division 

Finish synthetic division 

Interpret remainder and solve for k 

Interpret synthetic division 

Factorise 

Solution 


2 

1 

k 

2 

2 

1 

k 

2 


-4 

6 

-2k-12 

2 

-3 

k+6 

-2k-10 


- 2£-10 = 0 

k = - 5 

(x + 2)(2x z -3x + l)=0 
(x + 2)(2x - l)(x -1) = 0 


x = -2, 1 
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Form expression 

Form expression 

Interpret synthetic division 

Solve for one variable 
Solve for the other variable 


3 

2 

6 

c 

16 

d 

2c+32 

3 

8 

c+16 

| 2c+d+32 

3 

2 

c 

d 


-9 

21 

-3c-63 

3 

-7 

c+21 

-3c+d-63 


• 3 2c + d = -32 
-3 c + d =63 
• 4 c = -19 
• 5 d = 6 


Notes: 

1 . 

• 1 Equate equations and equate to zero • 1 2x 3 +3* 2 -9*-5 = 2x + 1 

2 jc 3 + 3 jc 2 -1 1 jc -6 = 0 

• 2 Start synthetic division with any * 2 2 2 3 -1' 

suitable divider 


Finish synthetic division 


• 4 Interpret synthetic division 

• 5 Fully factorise and state x 

coordinates 


• 6 Evaluate y coordinates and state 
coordinates 


2 3 -11 

-6 

2 3 -11 

-6 

4 14 

6 

2 7 3 

0 


(x- 2)(2x 2 + 7x + 3)= 0 
(x-2)(2x + l)(x + 3) = 0 and 


x = - 3 , 2 


(-3, -5), --,0 , (2, 5) 

V 2 / 



Know to use discriminant 

Substitute 

Solve 


b 2 -4ac = 0 for equal roots 

(-5) 2 -4(lX^ + 6) = 0 
25 - 4/c - 24 = 0 


k = - 

4 
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11 



Know to use discriminant 







b 2 -4ac<0 for non - real roots 

NC 


.2 

Substitute 

.2 

(" 2) 2 4(/?X 5) < 0 



.3 

Solve 

.3 

4 + 20 p < 0 






1 

P <-- 






5 



Notes: 

1. 

12 

(a) 


Factorise 


i 

cn 

X 

+ 

u> 

V 

o 

> 





NC 


.2 

Solve (eg by sketching) 

.2 

x < -3 or x > 5 


(b) 

.3 

Equate to zero and Factorise 

.3 

(2x + lX*-3)<0 



• 4 

Solve (eg by sketching) 

.4 

ro 

Vi 

K 

VI 

1 






2 


(c) 

• 5 

Equate to zero and Factorise 

• 5 

Eg (3x + ijpc - 3) > 0 



• 6 

Solve (eg by sketching) 

.6 

1 , 

x< — or x>3 

3 



Notes: 

1. 

13 



Equate to zero 


x 2 +3x + px + p 2 +3 p = 0 

> 






NC 


.2 

Know to use discriminant 

.2 

b 2 - 4ac > 0 for real roots 



.3 

Identify coefficients and substitute 

.3 

a = 1 

b = p + 3 
c = p 2 + 3p 

(p + 3f -4(l)(/? 2 +3p)> 0 



• 4 

Write in standard form 

.4 

Eg 3p 2 +6p-9<0 or equivalent 



• 5 

Factorise 

• 5 

(p + 3)(p-l)^0 or equivalent 



• 6 

Solve (eg by sketching) 

.6 

VI 

a, 

VI 

ro 

1 



Notes: 

1. 
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Know to use discriminant 


simplify 


factorise 


Interpret roots of 9k 2 +8 k 


Intrepret the values of 9 k 2 +8 k 


(- 5&) 2 - 4(l - 2k\- 2k) 
9k 2 +8k 
k{9k + S) 


k = 0 and k = — 

9 


Since 9 k 2 +8k < 0 only between - 

and 0 then 9k 2 +8k > 0 for all 
integer values of k. 


[END OF MARKING SCHEME] 
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